Abstract. In this paper, we give a new class of rigid Coxeter groups. Let (W, S) be a Coxeter system. Suppose that (0) for each s, t ∈ S such that m(s, t) is even, m(s, t) = 2, (1) for each s = t ∈ S such that m(s, t) is odd, {s, t} is a maximal spherical subset of S, (2) there does not exist a three-points subset {s, t, u} ⊂ S such that m(s, t) and m(t, u) are odd, and (3) for each s = t ∈ S such that m(s, t) is odd, the number of maximal spherical subsets of S intersecting with {s, t} is at most two, where m(s, t) is the order of st in the Coxeter group W . Then we show that the Coxeter group W is rigid. This is an extension of a result of D. Radcliffe.
Introduction and preliminaries
The purpose of this paper is to give a new class of rigid Coxeter groups. A Coxeter group is a group W having a presentation S | (st) m(s,t) = 1 for s, t ∈ S , where S is a finite set and m : S ×S → N ∪{∞} is a function satisfying the following conditions: (i) m(s, t) = m(t, s) for any s, t ∈ S, (ii) m(s, s) = 1 for any s ∈ S, and (iii) m(s, t) ≥ 2 for any s, t ∈ S such that s = t. The pair (W, S) is called a Coxeter system. For a Coxeter group W , a generating set S ′ of W is called a Coxeter generating set for W if (W, S ′ ) is a Coxeter system. In a Coxeter system (W, S), the conjugates of elements of S are called reflections. Let (W, S) be a Coxeter system. For a subset T ⊂ S, W T is defined as the subgroup of W generated by T , and called a parabolic subgroup. If T is the empty set, then W T is the trivial group. A subset T ⊂ S is called a spherical subset of S, if the parabolic subgroup W T is finite.
A diagram is an undirected graph Γ without loops or multiple edges with a map Edges(Γ) → {2, 3, 4, . . .} which assigns an integer greater than 1 to each of its edges. Since such diagrams are used to define Coxeter systems, they are called Coxeter diagrams.
Let Here there exists the following natural problem.
Problem ( [2] , [3] Here we can not omit the condition (3) in this theorem by Example 2. 
Lemmas on Coxeter groups
We first recall some basic results about Coxeter groups.
Lemma 2.1 ([1]). Let (W, S) be a Coxeter system and let T ⊂ S.
If there exists w ∈ W such that ℓ(tw) < ℓ(w) for every t ∈ T , then T is a spherical subset of S. Here ℓ(w) is the length of w with respect to S. 
Let (W, S) be a Coxeter system and let w ∈ W . A representation
Using the above lemmas, we prove some lemmas needed later.
Lemma 2.4. Let (W, S) be a Coxeter system which satisfies the conditions (0) and
Proof. We prove this lemma by the induction on the length of x. If ℓ(x) = 0 then x = 1 and we obtain that if w = xvx −1 then w = v. Now we suppose that if w = xvx
is not reduced, then we may suppose that a k = t 1 , and
because t i t j = t j t i for each i, j. Then by the inductive hypothesis, we obtain w = v. By the same argument, if (s 1 · · · s l )(a 1 · · · a k ) is not reduced, then we obtain w = v by the inductive hypothesis. We suppose that (
by (0) and (1). Hence a 1 s i = s i a 1 for each i = 1, . . . , l and
i.e., w = (a 2 · · · a k )v(a k · · · a 2 ). By the inductive hypothesis, we obtain w = v.
Lemma 2.5. Let (W, S) be a Coxeter system which satisfies the conditions (0), (1), (2) and (3) in Theorem 1.2, let x ∈ W and let T and U be subsets of S such that
Proof. Let w ∈ W T ∩ xW U x −1 . Then w = xvx −1 for some v ∈ W U . If ℓ(w) ≥ 2 then by Lemma 2.4, w = v ∈ W T ∩ W U = W T ∩U . We suppose that ℓ(w) = 1, i.e., w ∈ T . Let t = w. Then t = xvx −1 is a reflection and v ∈ W U . Hence t = xvx −1 = ysy −1 for some s ∈ U and y ∈ W , i.e., t ∼ s. Suppose that t = s. Then m(t, s) is odd by Lemma 2.2 and (2). There exist maximal spherical subsetsT andŪ of S such that T ⊂T and U ⊂Ū. Here we note that |T | ≥ |T | ≥ 2, |Ū| ≥ |U| ≥ 2 and T ∩Ū = ∅ by (1). Then {t, s},T andŪ are different maximal spherical subsets intersecting with {t, s}. This contradicts (3). Thus t = s and 
Let {s, t} and T be maximal spherical subsets of S such that m(s, t) is odd. By Lemma 2.3, there exist maximal spherical subsets {s
Proof. Suppose that {s, t}∩T = ∅. We may suppose that t ∈ {s, t}∩T .
Proof of the theorem
Let (W, S) be a Coxeter system. Suppose that (0) for each s, t ∈ S such that m(s, t) is even, m(s, t) = 2, (1) for each s = t ∈ S such that m(s, t) is odd, {s, t} is a maximal spherical subset of S, (2) there does not exist a three-points subset {s, t, u} ⊂ S such that m(s, t) and m(t, u) are odd, and (3) for each s = t ∈ S such that m(s, t) is odd, the number of maximal spherical subsets of S intersecting with {s, t} is at most two. Let (W ′ , S ′ ) be a Coxeter system. We suppose that there exists an isomorphism φ : W → W ′ . The purpose is to show that the Coxeter systems (W, S) and (W ′ , S ′ ) are isomorphic.
Lemma 3.1. The Coxeter system (W ′ , S ′ ) satisfies the following:
are odd, and
is odd, the number of maximal spherical subsets of S ′ intersecting with {s 
This contradicts (2) by Lemma 2.2, since |{s, t, u, v}| ≥ 3. Thus (2 ′ ) holds.
